Purpose: To determine the incidence and impact of pelvic pain, pelvic organ prolapse, urinary and colorectal distress and quality of life by birth mode for women in the chronic postpartum period. Study design: Cross-sectional correlational design utilizing purposive sampling of (n=21) female postpartum subjects ages 18-45. Background: Caesarean Section (CS) incidence is reported at 32% nationwide, well above the recommended safe rate of 10% (WHO). Literature is not clear regarding role of birth mode in postpartum symptoms including: pelvic pain, colorectal distress, pelvic organ prolapse, and quality of life. Methods: Data collection took place after IRB approval from Andrews University. Each subject who agreed to volunteer for the study and met the inclusion criteria completed (1) Health History Questionnaire, (2) SF-36, and (3) Pelvic Floor Distress Inventory. Result: Incidence reports of UI were 80% in CS and 50% in the NVD group. The CS reported significantly higher mean scores for PFIQb, UDI, POPDI and CRADI. Age was negatively correlated with CRADI and pain (Chi-square=7.02, p=0.030). NVD reported a significantly higher quality of life (as measured by the SF-36) in general and mental health compared to published norms and CS (p<0.05). BMI showed a significant moderate correlation (r=0.682, p<0.001) with pelvic organ prolapse. Conclusion: Our study found significant increased incidence and impact of UI, CRADI, POPDI and PFIQb symptoms and a decrease in QOL in CS compared to NVD. Age showed significant correlation with colorectal symptoms and BMI showed significant relationship to pelvic organ prolapse.
Introduction
In the past two decades, within the United States, there has been a substantial rise in the number of Caesarean sections (CS). Caesarean sections comprised 32% of all deliveries ranking the USA third in the world for the most CS only behind Italy and Portugal [1, 2] . Previously this procedure was implemented to reduce adverse risks for the fetus, with the added risk of complications for the mother minimally considered [3] . However rising cesarean rates can be attributed to the maternal concern and prevention of pelvic floor damage as well as urinary incontinence (UI), which have been highlighted in medical practice and touted as common symptoms of post-vaginal delivery [1, [4] [5] [6] [7] . However, some of the literature reports natural vaginal delivery (NVD) as the best alternative to heal the female body [8] . According to the World Health Organization the countries with the lowest cesarean rates also experience the lowest perinatal and maternal mortality, with the recommended "safe" cesarean rates reported at 10% [9] .
Despite advances in medical treatment, it remains uncertain whether birth mode has a clinically significant effect on postpartum symptoms [4] such as pelvic pain, pelvic organ prolapse, urinary and colorectal-anal distress, and quality of Physical Therapy and Rehabilitation life. Almeida et al., (2002) in a study of 199 women found that 67.2% of women experiencing chronic pelvic pain had a history of CS [10] . Fabris et al., (2011) concluded that chronic pelvic pain was more relevant after a CS compared to NVD, although pelvic pain is common with both [11] . And Beiring et al., (2011) reported that pelvic pain occurred most frequently in the second half of the gestational period and spontaneously disappeared in the postpartum period [12] . Pregnancy-related pelvic pain is not a readily understood concept, however it is suggested that strenuous work, smoking, prenatal low back pain and previous pregnancy-related pelvic pain are risk factors for pelvic pain in the postpartum period [13] .
It is essential to assess the health related quality of life for women in the postpartum period to provide a standardized measurement for the effect of pelvic and colorectal distress on physical, mental, and social-emotional domains in physical therapy evaluation, examination, and interventions. Physical symptoms in the postpartum may include urinary stress, urge, overflow, or mixed incontinence, colorectal-anal distress, pelvic pain, and pelvic organ prolapse, which may compromise the health related quality of life for women living in their prime years of function. When comparing NVD and CS, Torkan et al., found those with NVD reported higher marks in all areas assessing quality of life except "satisfaction towards delivery". They concluded that CS did not improve the quality of life for the mother postpartum [14] .
A wide variety of physical symptoms may arise during the postpartum period, leading to decreased quality of life. Further information regarding the connection between specific postpartum symptoms and the birth mode is needed to direct evaluation, examination, and treatment for women in the chronic postpartum period. Cesarean deliveries are at an all-time high and exceeds the WHO (2010) recommended level of 15% [1, 2, 9] . Therefore, there is need for further research comparing CS to NVD and the effect that birth mode may have on the postpartum period. Women need to be informed of the effects of birth mode including risks for pelvic pain, pelvic organ prolapse, urinary and colorectal-anal distress and health related quality of life.
The purpose of this study was to determine the incidence and impact of pelvic pain (PP), pelvic organ prolapse (POPDI), urinary and colorectal distress (CRADI) and their relationship to quality of life (QOL) and birth mode in women during the chronic postpartum period. The secondary research questions of this study were as follows: (1) Is there a difference in Urinary Incontinence, Pelvic Pain, and HRQOL in postpartum women based on birth mode, socioeconomic status, education level and age? (2) Is there a difference in Urinary Distress Inventory, Colorectal-Anal Distress Inventory, and Pelvic Organ Prolapse Distress Inventory in the postpartum women based upon age? (3) Is there a correlation between multiparty and the severity of UI and Pelvic Pain in postpartum women? (4) Is there a relationship between the performance of exercise, during pregnancy, and UI, pelvic pain or QOL in the postpartum period? (5) Is there a relationship between iron deficiency and comorbidities and iron deficiency and quality of life? (6) Is there an influence of BMI (body mass index) and report of comorbidities in postpartum women?
Materials and methods

Subjects
This study used a purposive sampling of 21 female subjects recruited from daycare facilities in a local region. Each subject who volunteered, was a women between the ages of 18 and 45 who had given birth one or more times by Caesarean Section or Natural Vaginal delivery in the past 36 months. Subjects were excluded from participation if they had history of physical therapy treatment for pelvic floor dysfunction/ incontinence, history of surgery, systemic neurologic disease or trauma affecting bowel or bladder and have given birth to more than two offspring at a time.
Research design and variables
A cross-sectional, correlational research design was used for this study. The outcome measures were analyzed according to birth mode and included the quality of life as measured by SF-36 (version 2), pelvic pain, urinary and colorectal distress, pelvic organ prolapse,and urinary incontinence impact as measured by Pelvic Floor Distress Inventory and other comorbidities listed in the Health History Questionnaire. Other variables pertaining to the secondary research questions included age, ethnicity, socioeconomic status, education level, BMI (height/weight), exercise, and iron deficiency were included in the correlation analysis.
Procedures
Approval for this study was obtained from IRB in November 2012 and facility permission was obtained prior to the initiation of this study. Each subject who agreed to participate in this research study read and voluntarily signed the informed consent and were given three inventories to complete: a Health History Questionnaire (created by co-researchers), the SF-36 (version 2), and the Pelvic Floor Distress Inventory (PFDI), which included the Urinary Distress Inventory (UDI-6), Colorectal-Anal Distress (CRADI-8), Pelvic Organ Prolapse Distress Inventory (POPDI-6), and Pelvic Floor Impact Questionnaire (PFIQ). These surveys were chosen to evaluate the quality of life relationship with urinary and colorectal distress, pelvic pain, pelvic organ prolapse, and other co-morbidities.
All data collected by the co-investigators were locked in a cabinet in the primary researcher's office, with only the primary researcher having access to the key. Data were de-identified upon coding into SPSS, which was used for statistical analysis, and analyzed by co-investigators.
Instrumentation
The Pelvic Floor Distress Inventory measures the quality of life based upon pelvic floor symptoms such as pelvic floor pain doi: 10.7243/2055-2386-2-1 with an excellent test-retest reliability coefficient of r=0.86, p<0.001 [15] . Included in the Pelvic Floor Distress Inventory, is the urinary distress (UDI-6), with r=0.86, Colorectal-Anal Distress (CRADI-8), r=0.82, Pelvic Organ Prolapse Distress (POPDI-6), r=0.93, and Pelvic Floor Impact Questionnaire (PFIQ), r=0.0862 [15] . The SF-36 survey questionnaire, with a reliability coefficient of r=0.92, [16] measures the health perception of subjects as it relates to health related quality of life through physical and mental domain scores.
Analysis
All data were analyzed using the SPSS Statistical program, version 20.0. A Spearman Rho correlation was used to answer research questions dealing with correlations. A Mann Whitney U was used to find out the differences between two groups, Kruskal Wallis was utilized to analyze data concerning differences between more than two groups and One Way t-test was utilized to compare SF-36 health related quality of life norms to the sample for this study by age group.
Results
Although our study included 21 women from the ages of 18 to 45, the majority of the subject population came from women ages 30 to 39 (69.1%) with the most common age being 32 years old. Within the 21 subjects, 71.4% currently reported postpartum symptoms based upon their first child. 76.2% of the sample subjects were Caucasian. Seventy nine percent of the subjects had at least a four-year college degree and the majority (76.1%) of subjects reported a household income of 70k or greater. Table 1 gives more demographic percentages as well as specific concerns regarding the presence of pelvic pain and urinary incontinence.
The caesarean section group reported a higher percentage of urinary incontinence (90%), as well as increased incidence of pelvic pain (CS-66.7%, NVD-23.1%, p<0.05), compared However, by birth mode, the CS group was found to have a significantly higher mean score of 14.90 in the Pelvic Floor Inventory Questionnaire, concerning bowel, compared to the NVD group mean score of 9.78 with a significance of p=0.31 (U=20.5, df=20) ( Figure 6 ). A significant difference was also found for the PFIQ total between the age groups (Chi-Square=3.78, df=20, p=0.31), with the highest reporting score of symptoms being in the 35 to 45 year old age group.
UDI, CRADI, POPDI and age
A significant difference was found between age groups for the CRADI (Chi-Square=7.02, p=0.030). The subjects age was directly correlated to CRADI total scores, showing greater impact during the postpartum period for colorectal-anal distress as shown in Table 2 for women in the advanced age group. A significant difference was also found by age group in role of pain (Chi-Square=6.99, p=0.030), one of the categories in the SF-36 dealing with quality of life in the postpartum period [17] . No other significant differences were found in POPDI or UDI by age group.
Health related quality of life
A significantly higher general health quality of life mean was reported compared to the published norms utilizing a oneway t-test for mean comparisons (Z=7.78, df=20, p=0.003) utilizing the SF-36. As noted in Table 3 , looking at the total sample and respective means for each SF-36 category, it was reported that the mean for the 21 subjects was significantly higher for mental health average compared to the norms with significance of (Z=5.58, df=20, p=0.003). However, the total sample had a significantly lower social functioning mean as well as significantly lower role emotion (Social functioning-Z=1.25, df=20, p=0.023, Role emotion -Z=1.69, df=20, p=0.038). 
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A significantly higher general health mean was reported by the NVD group compared to the published norms (Z=1.77, df=20, p=0.002). The NVD also reported a significantly lower role emotion compared to published norms with significance of Z=1.34, df=20, p=0.027. Lastly, the NVD reported a significantly higher mental health mean compared to the CS group (Z=5.78, df=20, p=0.006).
Multiparity
A Spearman-Rho correlation was calculated to analyze the relationship between multiparity and reported severity of UI and PP in postpartum women. A significant, but weak correlation was found between multiparity and UDI (r=0.470, p=0.032). In addition, a significant and moderate correlation was found between multiparity and POPDI (r=0.517, p=0.008). A significant, but weak correlation was found for the caesarean section group between POPDI and multiparity (r=0.198, p=0.014). One subject had 5 children. She reported increased co-morbidities as well as urinary incontinence, pelvic pain and decreased quality of life far greater than all other subjects.
Iron deficiency and exercise
A moderate and significant relationship was found between iron deficiency and comorbidities. Furthermore, a significant and moderate correlation was found between those subjects who exercised and reported having iron deficits in the prenatal period (r=0.627, p=0.022).
Body mass index
BMI (Body Mass Index) was calculated from the subject's reported height and weight during the postpartum period. A significant and moderate correlation (r=0.682, p=0.001) was found between those who had a BMI greater than 25 (considered overweight by BMI classification from the World Health Organization) [18] and the Pelvic Organ Prolapse Distress Inventory. No significant difference was found between the groups CS and NVD.
Exercise
Our study found that exercise had a significant, but weak correlation with role emotion during the postpartum period (r=0.479, p=0.028). Table 4 shows those who exercised regularly during their prenatal period had a greater role emotion score on the SF-36 showing better control of their emotions during the postpartum period compared to those who did not exercise regularly.
Discussion
Pregnancy causes mechanical and hormonal changes to the maternal body that can lead to pelvic pain, pelvic organ prolapse, and urinary and colorectal-anal distress. Our study found increased incidence of UI and pelvic pain in subjects who reported CS compared with NVD. Some studies contrast our findings of occurrence of UI and pelvic pain in those who [3] . Groutz and Hannah also propose that those who experienced a CS had higher risk for UI during the postpartum period due to pelvic floor injury on initial trial of labor. However, none of the studies sampled women in the chronic postpartum period, as was done in our study. Similar findings to our study reported significant incidence of UI in the CS sample compared to NVD [20, 21] . Movahedi et al., found a 1% higher occurrence of UI in caesarean section versus vaginal delivery [22] . Another study concluded the protective effects of CS upon incontinence are complex, yet there seems to be a strong effect on the prevention of pelvic organ prolapse and elective caesarean section [23] .
Our research found a significantly higher incidence of pelvic pain as well as pelvic distress, specifically in CRADI and PFIQ (bowel) compared to NVD, in the chronic postpartum period. Some of the literature reports 2-5% of mothers will still have pelvic pain at 3 to 12 months after delivery, continues to be a factor in their daily lives (more chronically) [12] . Our study reported 76.2% of pelvic pain in the chronic postpartum period (6 to 36 months).
Our study found that with an increase in age, over 35, came a significant increase in the impact and incidence of colorectal -anal distress as well as a decreased quality of life. Nevertheless, there are many factors that need to be accounted for such as age, body mass index, number of births, and presence of UI prepartum [5, 24] . The older the mother the greater potential of having UI postpartum as well as the presence of UI before the gestational period. Research alludes to decreased pelvic musculature strength as being one of the main reasons for increased postpartum symptoms as well as previous trauma to the pelvic organs [25] . The increased postpartum comorbidities may have a negative impact on the quality of life of the mother during her postpartum period. A study by Movahedi et al., (2013) found similar reports of a 3% increase in the occurrence of urinary incontinence and pelvic symptoms per doi: 10.7243/2055-2386-2-1 year of increased age of the mother [22] .
Health related quality of life consists of broad constructs that cover various aspects of life including physical, mental, and general health and wellbeing. According to Torkan et al., assessment of the quality of one's life is necessary in-order-to accurately assess their health system. Urinary incontinence, pelvic pain, hemorrhaging and infections are common postpartum maternal complications that are evaluated. However socio-economic status, marital status, education level, employment state, and total income level are factors that are often over looked and yet can greatly alter the mother's quality of life, both physically and mentally [20] .
Employment status and level of income have a great impact on the presence and amount of insurance the mother will have, which relates to the payment sources and coverage that the patient will have to pay after the birth, as well as the amount of medical services received. Cesarean sections are considered surgical and are therefore billed as such in the hospital. Monetary resources may also contribute to physiological stress on the mother [26] that may affect the quality of life during the postpartum period. The added stress of having to pay even more for a procedure (elective or nonelective) as well as the physical stress of recovery will impact the mother's life in the acute postpartum period.
Although the current study did not find significant difference for variables by socioeconomic status, psychological stress as well as socioeconomic factors may have a role in the physical health of the mother in the postpartum period, all which affect the quality of life. Socioeconomic status was found to have a direct correlation with pelvic pain in one study [12] . It is common for women from low socioeconomic class to have limited health insurance coverage and lower disposable income to receive adequate physical care potentially causing and increasing pelvic pain occurrence or severity during the postpartum period [23] . However, the relationship between socioeconomic status and pelvic pain needs to be further explored.
The means for health related quality of life were found to be above the general population norms as measured by the SF-36V2 for the subjects in the current study with respect to specific sections of general health and mental health. This has interesting implications for our study, which showed mental and general health may be very high but mothers may still be experiencing significant amounts of physical symptoms including pain, pelvic distress and incontinence.
Social functioning was significantly lower in the current sample when compared to the published norms. This may indicate that urinary incontinence and pelvic distress can affect social norms during the postpartum period for the mother. In a study by Leroy and Lopes, it was found that social function scores were higher in those with UI [27] . Balci et al., reported that incontinence tends to increase feelings of shame, which in turn will decrease their confidence as well as social well being, concluding that individuals with UI have a lower quality of life [27, 28] .
The present study found a direct correlation between parity and UI, as well as between parity and POPDI. This is supported by research that reports mothers who have elective caesarean section had a higher risk for UI when compared to nulliparous women [9] . The number of births also plays a major role in the amount of injury to the pelvic floor. Despite the fact that the first vaginal delivery will cause the most harm to the pelvic floor, subsequent deliveries will also cause an increase in the risk of UI [9] . Multiparous women who had previous injury to the pelvic region are known to cause a delayed response in healing which may contain scar tissue from previous births, specifically with caesarean delivery [23] .
This study found that there was a significant correlation with exercise during the prenatal period and iron deficiency in postpartum. Interestingly, research reports that individuals who have low iron in their blood or anemia will have altered ability to adequately exercise [22] . In addition, the literature reports loss of iron through sweat when performing strenuous activities [22] . Further research is needed to explore the overall effect of iron deficiency for women who exercise during the prenatal period and other complications and comorbidities.
The present study found that BMI had a significant, moderate correlation with increase in pelvic organ prolapse. Having a higher than normal BMI (>25) was related to higher pelvic organ prolapse in the postpartum period. A similar finding was reported that concluded for every 1 unit of BMI over the established health weight category (between 18.4-24.9) there was an 8% increase in risk for postpartum urinary incontinence [23] . Another study found that women who are overweight (BMI>24.9) are more prone to severe pelvic pain [12] .
There is conflicting research information as to whether exercise increases or decreases the fetal and maternal risk. The American College of Obstetricians and Gynecologists (ACOG) has changed their position statements over the years pertaining to the appropriate types, durations and intensities that are healthy for mother and baby. However over most recent years the ACOG recommends pregnant women with no complications should exercise, even those who were not active prior to conception [27] . Exercising has been found to decrease incidence of preeclampsia, gestational diabetes, low back pain, anxiety, nausea, heartburn, insomnia, leg cramps, excessive weight gain, and the necessity for caesarean section [28] . Miquelutti et al., found a significant reduction in the incidences of urinary incontinence in women who exercised during their pregnancy by 41%; In the Stafne et al., study they found an 11% decrease in urinary incontinence during the postpartum period [30] . In another study by Gaston et al., it was determined women who exercised during pregnancy at a moderate to vigorous level increased their quality of life, which agreed with our findings of increased role emotion during the postpartum period for those who moderately exercised prenatally [30] . Therefore exercise is one of the best self controlling factors during pregnancy that has shown to doi: 10.7243/2055-2386-2-1 improve the postpartum quality of life in multiple ways.
Conclusion
Authors in the current study found that cesarean section increased the risk of urinary incontinence, colorectal-anal distress and pelvic organ prolapse symptoms significantly compared to subjects who reported a vaginal delivery. Multiparity was associated with higher UDI and POPDI scores, particularly in those who had caesarean section. Age, 40-45 years, was associated with greater colorectal symptoms and pain compared to younger age groups. Exercise intensity and duration were directly related to iron deficiency during the postpartum period for this sample. Finally, increased BMI greater than 25, was associated with significant increase in pelvic organ prolapse. Future research should focus on evaluation, examination, and intervention in the chronic postpartum period and relationship to caesarean section postpartum dysfunction including pelvic pain, urinary and colorectal distress, pelvic organ prolapse.
Limitations
Limitations in the current study include a small cohort, missing data for some of the SF-36 (version 2), length of survey, lack of ethnic diversity, and limited geographical location.
Future research
Based upon the findings of our study, future research should focus on the role of colorectal-anal, pelvic organ prolapse and pelvic pain originating from bowel dysfunction for women with CS in the postpartum period. Physical Therapy treatment interventions to address colorectal-anal pain, urinary incontinence, and pelvic pain, with age and birth mode as additional factors, should be considered. Additionally, interventions to assist with postpartum reduction of BMI and its relationship to urinary and colorectal pelvic symptoms, as well as the relationship between iron deficiency and moderate to high levels of exercise in the prenatal and postpartum periods should be considered for future research. 
